Although group living can confer benefits to individuals in terms of reduced predation risk and enhanced foraging success, it may also be associated with costs, such as increased competition for food. The nutritional state of an individual could therefore affect its readiness to join or remain in groups. We investigated the shoaling behaviour of banded killifish by following marked individuals, whose nutritional state had been experimentally manipulated, and recording their shoaling behaviour in a field enclosure containing unmarked conspecifics. Overall, food-deprived fish spent more time alone, and therefore less time shoaling, than well-fed individuals. When shoaling, however, food-deprived fish were not found in smaller shoals than well-fed conspecifics. Furthermore, they did not show a greater latency to shoal initially. Having joined a shoal, however, food-deprived fish left shoals more frequently to be alone than fed fish. Rates of change in the membership size of shoals occupied by either well-fed or food-deprived fish did not differ. We conclude that nutritional state seems to affect an individual's decision to continue shoaling once an association has been made. This study is the first to investigate experimentally state-dependent changes in the size of social groups in fish under field conditions. 
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Many behavioural decisions can be influenced by an organism's state. Variables such as body size, physical condition, competitive ability and reproductive state, in addition to an individual's extended phenotype (Dawkins 1982) , can all influence behaviour, and thus affect that individual's fitness (Houston & McNamara 1999) . Individuals whose state dictates that one behaviour takes priority over another must weigh up the relative benefits of each activity in terms of current and future fitness, then modify their strategy accordingly. State-dependent behaviours include competing for mates (Kvarnemo 1998), mating strategies (Gross 1996), guarding nests and offspring (Sargent 1985) , habitat use (Bremset & Berg 1999), refuge use (Dill & Fraser 1997), foraging (Hart & Gill 1992 ) and group living (Barber et al. 1995) . The shoaling behaviour of various fish species is increasingly considered a flexible strategy by which individual fish can trade off predator evasion against other beneficial activities on a short-term basis (Krause et al. 2000a ). This makes shoaling a suitable behaviour for investigating the effects of state on a behavioural strategy with direct fitness consequences.
Shoaling behaviour is ubiquitous among teleost fish (Pitcher & Parrish 1993) . Individuals in shoals benefit from a reduction in their risk of predation, through numerical risk dilution, predator confusion and other mechanisms (Godin 1986; Pitcher & Parrish 1993) . However, shoaling also introduces potential costs. Associating closely with other individuals in a group leads to increased potential competition for resources, including food (Pulliam & Caraco 1984) . Therefore, the decisions an individual fish makes about whether and with whom to shoal should depend on its current nutritional state. A trade-off can thus arise between the antipredator benefits of shoaling and the costs of increased competition.
A number of studies have shown that food-deprived fish are willing to accept higher risk than well-fed individuals (reviewed in Lima & Dill 1990; Sih 1992) . Antipredator strategies such as refuge use are affected by the nutritional state of the individual. For example, fooddeprived three-spined sticklebacks, Gasterosteus aculeatus, emerge from hiding sooner after exposure to a frightening stimulus than well-fed conspecifics (Krause et al. 1999a) . Therefore, hungry fish might reduce their tendency to shoal, in return for better foraging opportunities, for example by spending less time associating with conspecifics and/or by joining smaller shoals. Their
